Summary
Inorganic chemistry is the discipline which studies the chemistry of the elements of the periodic table. Traditionally, the chemistry of compounds containing several carbon atoms is grouped separately as organic chemistry.
Humanity has always tried to use minerals and metals for a variety of purposes but we can define the birth of the discipline with the discovery and classification of a large number of elements around the end of the18 th century.
Then the synthesis or analytical characterization of compounds led to the discovery of periodic properties and eventually to the organization of the elements in the periodic table. In the first half of the 20 th century the basic industrial inorganic chemistry established a big progress in the industrialized countries with the synthesis of NH 3 (and of HNO 3 ), Na 2 CO 3 , H 2 SO 4 etc.
In the second half of the 20 th century coordination chemistry developed which broadened the understanding of the chemical bond to transition metal ions. Therefore the characterization of metal ions in biological systems and in particular those bound to proteins has flourished.
After coordination chemistry, metallo-organic chemistry has developed which is characterized by the presence of metal-carbon bonds. All of these advancements have led to the understanding at molecular level of catalysis both in homogeneous and heterogeneous systems.
Although bound to the keywords provided by the scientific board we have tried to give a flavor of all of this in the present series of chapters in this theme.
Introduction
Chemistry is the science concerned with the composition, structure, and properties of matter, as well as the changes that matter undergoes during chemical reactions. Disciplines within chemistry are traditionally grouped by the type of matter being studied or the kind of study. Inorganic chemistry is the discipline that studies the chemistry of the elements of the periodic table.
This major branch of chemistry is generally considered to embrace all substances except hydrocarbons and their derivatives, or all substances that are mainly constituted by carbon atoms. Traditionally, the chemistry of compounds containing several carbon atoms is separately considered to be organic chemistry.
Inorganic chemistry covers a broad range of subjects, including atomic structures, crystallography, chemical bonding, coordination compounds, acid-base reactions, ceramics, and the various subdivisions of electrochemistry (e.g. electrolysis, battery science, corrosion, and semiconduction).
Humankind has attempted to use minerals and metals for a variety of purposes throughout the centuries, but we can define the birth of the discipline with the discovery and classification of a large number of elements around the end of the18 th century. Inorganic chemists have made significant advances in understanding the minute particles that compose our world.
These particles, called atoms, make up the elements, which are the building blocks of all the compounds and substances in the world around us. All chemical substances are made from combinations of the 117 chemical elements found in the periodic table.
Ninety two elements are known to be naturally occurring, and the rest have been made artificially. In Figure 1 is shown the modern periodic table. The synthesis or analytical characterization of compounds then led to the discovery of periodic properties and eventually to the organization of the elements in the periodic table.
Basic industrial inorganic chemistry provided a basis for extensive progress in industrialized nations in the first half of the 20 th century with the synthesis of compounds such as NH 3 (and HNO 3 ), Na 2 CO 3 , and H 2 SO 4 . In the second half of the 20 th century, coordination chemistry was developed, broadening the understanding of the chemical bond to transition metal ions. The characterization of metal ions in biological systems, particularly those bound to proteins, has therefore flourished. Following coordination chemistry, metallo-organic chemistry was developed, characterized by the presence of metal-carbon bonds. All of these advancements have led to an understanding at the molecular level of catalysis both in homogeneous and heterogeneous systems.
Bioinorganic chemistry is a specialized field that spans the chemistry of metalcontaining molecules within biological systems. This field is concerned with the control and use of metal ions in biochemical processes. Although bioinorganic chemistry includes the study of artificially introduced metals (e.g. medicinally), many naturally occurring biological processes (such as respiration) depend upon molecules containing inorganic elements, such as metalloproteins; these natural processes are also studied by bioinorganic chemistry. Bioinorganic chemistry is important for the realization of the implications of electron-transfer proteins, substrate bindings and activation, atom and group transfer chemistry, as well as metal properties in biological chemistry.
Although bound to the keywords provided by the scientific board, we have tried to
provide a flavor of these topics in the series of chapters in the theme.
Chemical Elements and their Discovery
All chemical elements are substances, all of whose atoms are alike in that they have the same positive charge on the nucleus and the same number of extra-nuclear electrons. Chemical elements show a wide diversity, some of these elements are known even in antiquity, others having been discovered within the past several hundred years and still others having been synthesized since the 1950s via nuclear reactions on heavy elements, as these elements are unstable and radioactive and do not exist in nature. In Table 1 The criteria for claiming the discovery of an element has varied over the centuries. Methods of chemical element discovery in the late eighteenth and early nineteenth centuries were based on the properties of new substances, their separability, the color of their compounds, the shape of their crystals and their reactivity to determine the existence of new elements. In those early days, atomic weight values were not available, and there were no spectral analyses that would later be supplied by arc, spark, absorption, phosphorescent or X-ray spectra. Also in those days, there were many claims, e.g., the discovery of certain rare earth elements of the lanthanide series, which involved the discovery of a mineral ore, from which an element was later extracted. The honor of discovery has often been accorded not to the person who first isolated the element but to the person who discovered the original mineral itself, even when the ore was impure and that ore actually contained many elements The reason for this is that in the case of these rare earth elements, the "earth" now refers to oxides of a metal not to the metal itself. This fact was not realized at the time of their discovery, until the English chemist Humphry Davy showed that earths were compounds of oxygen and metals in 1808. Although the atomic weight and a spectral analysis of an element were not available in the early days, both of these elemental properties would be required before the discovery of the element would be accepted, which occurred in the latter part of the nineteenth century. In general, the requirements for claims of discovery have become stricter throughout the years and claims that were previously accepted would no longer meet the minimum constraints now imposed. There are also cases where the credit for discovery was not given to the first person who actually discovered the element, but to the first person to claim the discovery in print. If a publication was delayed, the discoverer was historically often "scooped" by another scientist.
This leads to the question of who should be considered the actual discoverer of a chemical element. Should it be the first person to describe the initial properties, the one who found the oxide or the metal, the one who separated the element or the first one to publish their results? On the matter of publication, the Swedish chemist Jons Jacob Berzelius published an annual review (equivalent to our present abstract service) during the early nineteenth century. Berzelius usually cited articles published in other journals, but he also reported work in his laboratory that had not yet been published. This enabled his assistant Carl-Gustav Mosander to receive early credit for work that Mosander chose not to formally publish until many years later, after he had worked out all of the details.
Determining the Name of Chemical Elements
The names of the various chemical elements come from many sources including mythological concepts or characters; places, areas or countries; properties of the The CNIC does not deny the right of a discoverer to propose a name for a new chemical element. However, the approved names of the elements should differ as little as possible in different languages; the names should be based on practicality and prevailing usage and finally the choice of the name carries no implication at all about the circumstances of discovery. , an active researcher in the field of NMR spectroscopy of biological molecules. His research interest focus on: a) methodological aspect of NMR spectroscopy, with a specific interest in study of paramagnetic system and in cross correlated relaxation rates; b) solution structure calculations on metalloproteins. To date, he has one published article on Biomolecular NMR Assignment and one submitted article on Journal of Biological Chemistry dealing with the solution structure of a novel monomeric form of Superoxide Dismutase. Actually, his research revolves around two field: a) The potential of using a lanthanide-binding protein tags as an NMR approach for monitoring interdomain phenomena in biological systems; b) The slow internal dynamics on time scales in the range of micro-to milliseconds of the protein backbone by measuring the relaxation rates of zero-and double quantum coherences involving neighboring pairs of carbonyl 13 C and amide 15 N nuclei.
